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A method for plating a second metal directly to a first metal without utilizing 
a mask. A semiconductor substrate is provided including at least one metal 
feature and at least one insulating layer covering the metal feature and the 
substrate. At least one recess is formed in the at least one insulating layer 
thereby exposing at least a portion of the metal feature. At least one 
conductive barrier layer is formed over the insulating layer and the exposed 

AB portion of the metal feature. A plating seed layer of a first metal is formed 
over the at least one barrier layer. A photoresist layer is deposited over the 
plating seed layer. Portions of the photoresist layer and portions of the 
plating seed layer outside of the at least one recess are removed. Photoresist 
remaining in the at least one recess is removed. A second metal is 
electroplated to the plating seed layer in the recess, using the barrier layer to 
conduct electrical current. 
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A method for plating a second metal directly to a first metal without utilizing 
a mask. A semiconductor substrate is provided including at least one metal 
feature and at least one insulating layer covering the metal feature and the 
AB substrate. At least one recess is formed in the at least one insulating layer 
thereby exposing at least a portion of the metal feature. At least one 
conductive barrier layer is formed Over the insulating layer and the exposed 
portion of the metal feature. A plating seed layer of a first metal is formed 
over the at least one barrier layer. A photoresist layer is deposited over the 



plating seed layer. Portions of the photoresist layer and of the plating seed 
layer outside of the at least one recess are removed. Photoresist remaining in 
the at least one recess is removed. A second metal is electroplated to the 
plating seed layer in the recess. 
(US6251528) 

The present invention relates to a process for plating a conductive material to 
a conductive feature in and/or on a substrate. 

More particularly, the present invention concerns electroplating a conductive 
material to a metal feature in and/or on a substrate using a highly conducting 
barrier film to conduct electrical current. 

In particular, the present invention provides methods for electroplating a 
OBJ solder ball utilized in a controlled collapse chip connection (C4) process to a 
metal feature provided in and/or on a substrate. 
Additionally, the present invention provides semiconductor structures 
prepared according to processes of the present invention. 
Broadly, an object of the present invention is to provide a process for 
selectively plating metal utilizing more than one metal as an electrode. 
Aspects of the present invention also provide a method for plating a second 
metal directly to a first metal without utilizing a mask. 
(US6251528) 

One of the main advantages of the damascene process as compared to metal 
RIE is that it is often easier to etch an insulator as opposed to metal. 
Also, insulator gap fill and planarization may be more problematic. 
Another advantage of the present invention is that it may utilize a barrier 
metal to carry plating current, 

A further advantage of the present invention is that it may eliminate plating 
of metal on pins. 

An additional advantage of the present invention is that is may provide 
ADB higher productivity as compared to known processes. 

In accordance with these and other objects and advantages, the present 
invention provides a method for plating a second metal directly to a first 
without utilizing a mask, 

The present invention permits the second metal to be electroplated without 
utilizing a mask. 

An advantage of the present invention is that it provides a less expensive 
process that known process for producing similar results. 
Additionally, the process may be less costly as compared to typical 
lithographically defined C4 processes. 
(US6251528) 

1. A semiconductor structure, comprising: 
a semiconductor substrate; 

ICLM at * east 0ne meta * f eature provided in said substrate; 

at least one insulating layer at least partially covering said at least one metal 
feature; 

at least one recess located in said at least one insulating layer over said at 
least one metal feature; 



at least one conductive barrier layer located over said at least one electrical 
insulating layer and over a portion of said at least one metal feature under 
said at least one recess, said conductive barrier layer comprising at least one 
nitride of tantalum and ALPHA -phase tantalum; 
at least one plating seed layer of a first metal located over a portion of said 
conductive barrier layer within said at least one recess, said seed layer and 
barrier layer in combination forming a continuous conductive layer; and 
a second metal electroplated to said seed layer within said at least one recess. 
UP 2001-27 
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